Cleavage specificity of human skin type IV collagenase (gelatinase). Identification of cleavage sites in type I gelatin, with confirmation using synthetic peptides.
Type IV collagenase (gelatinase) readily cleaves denatured collagen into very small peptides. Large cyanogen bromide fragments (25 kDa) of type I collagen are degraded at the same rate as the complete alpha-chain. A number of the gelatinolytic cleavage sites of alpha 1(I)CB7 and alpha 1(I)CB8, representing 50% of the collagen alpha-chain, were determined by sequence analysis of product peptides. In addition to the expected cleavage between glycine and hydrophobic residues, several other cleavage sites were identified. These sites were Gly-Glu, Gly-Asn, and Gly-Ser. Basic residues were found adjacent to the cleavage site in several cases. Hexapeptides containing these unexpected cleavage sites were synthesized, and Km and kcat values were determined. All but one of the Km values were in the submillimolar range, and turnover numbers for the peptides uncharged at the carboxyl terminus were on the order of 10,000/h. Of particular significance was the finding that hydroxyproline occurs 5 residues from the cleavage site in all carboxyl-terminal product peptides and also occurs 5 residues from the cleavage site in seven of nine amino-terminal product peptides. A requirement for hydroxyproline may be of importance in determining the specificity of this enzyme for denatured collagenous substrates.